Abstract-Effects of flicker on space perception were measured by displacing a flickering target during saccadic eye movements. A small target was flickered at 33, 66, 130 or 26OHz. Using a 24nterval forced-choice design, sensitivity to the displacement was about twice as great when the target was moved in the direction opposite the eye movement as when it was moved in the same direction. This would be expected from a partial breakdown of space constancy-the world should seem to jump in the direction opposite an eye movement. Even if a suppression of displacement detection during saccades prevents this jump from being perceived, it should be easier to detect a target displacement in the direction opposite the eye movement than in the same direction: when movement is opposite, the imposed displacement adds to the illusory displacement, making detection easier. Displacements were more easily detected at lower flicker rates. Results imply that both masking and extraretinal signals are important in suppressing the detectability of target displacements during saccades, and that flicker on video display terminals may distort space perception.
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Space constancy, the perception that the world has remained stable when the eyes move, depends on extraretinal signals. One of the extraretinal signal theories, the classical idea of efference copy, assumed that a compensatory outflow signal exactly equalled the change in retinal signal during an eye movement (von Holst & Mittelstaedt, 1950; Sperry, 1950) . Teuber (1960) named the efference copy theories "cancellation theories" because they imply a feedforward cancellation of the retinal motion signal. There is a flaw built into these theories; it is the requirement that the extraretinal signal must provide perfect compensation for the retinal image displacement during an eye movement. The signal must support the introspection that the world does not seem to move in the slightest when the eye jumps. But all biological signals are noisy-they wander with time, they depend to some extent on the current state of arousal, health, and nutrition, and they will vary slightly from one movement to the next. in constancy, they cannot support constancy unaided.
Efference copy has, in fact, been shown to have a gain of < 1 (Yasui & Young, 1975a, b; Griisser, Krizic & Weiss, 1987; Pola & Wyatt, 1989) . But efference copy is not the only source of information about eye position, for a small proprioceptive component may be present as well (Gauthier, Nommay & Vercher, 1990) . Efference copy and proprioception sum to create a composite extraretinal signal (Matin, 1972) . But recent experiments that measure proprioception and efference copy separately in the same subjects show that during saccades even this sum has a gain of c 1 (Bridgeman & Stark, 1991) .
This finding suggests that extraretinal signals must be supplemented by other mechanisms to achieve space constancy and to stabilize perceived visual direction. A mechanism that raised the threshold for perceiving displacement of the world during a saccade could mask the error in the extraretinal signal and allow the impression of a stable world despite incomplete extraretinal signal compensation.
Many laboratories have described such an increase in threshold for detecting image displacements during saccadic eye movements. Saccadic suppression was first described by Dodge (1900) as a suppression of visibility of a
